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Habitat selection by marine predators is increasingly well stud¬ 
ied as a consequence of telemetry techniques. For land-breeding 
species such as seabirds, however, knowledge about their habitat 
use has mainly been gained through studies of breeding individuals 
that are constrained to return frequently to their breeding grounds. 
In this study, we set out to measure (a) whether marine predators 
showed a larger at-sea range during the non-breeding period than 
during the breeding period and (b) if breeding individuals concen¬ 
trated their activity only on the closest suitable habitats. Macaroni 
[Eudyptes chrysolophus (Brandt 1837)] and gentoo [Pygoscelis 
papua (Forster 1781)] penguins were remotely tracked from the 
Kerguelen archipelago, where they are sympatric (Weimerskirch 
et al., 1988). These two marine predators contrast in their forag¬ 
ing strategies, notably on foraging range and diving capacities 
(Mori and Boyd, 2004). For macaroni penguins, our investiga¬ 
tion of habitat use outside the breeding period was based on the 
inter-breeding migration of 12 animals tracked using light-based 
geolocation methods in 2006 (see Bost et al., 2009). Data on the 
breeding period were obtained by satellite-tracking three adult 
males between December 2000 and January 2001 during the chick- 
brooding stage. Habitat use by gentoo penguins outside their breed¬ 
ing period was investigated using six dispersing juveniles satellite- 
tracked in 2008 from two colonies (open sea versus Morbihan 
Gulf). During the breeding period, 11 adult gentoos from open sea 
and Morbihan Gulf colonies were satellite-tracked in September 
and October 2002 (see Lescroel and Bost, 2005). The non-breeding 
penguins’ habitat selection was investigated through Mahalanobis 
distances factorial analysis, a method of habitat suitability model¬ 
ling based on the principle of ecological niche in a set of available 
environmental conditions (Calenge et al., 2008). In each species, 
modelled habitat selection criteria were then applied within the 
theoretical foraging ambit of animals during the breeding period in 
order to verify if we could predict the actual tracks of the breeding 
animals from the habitat selected outside the breeding period. Our 
results validated our first prediction. Macaroni penguins showed an 
11-fold increase in their at-sea time between chick-brooding and 
inter-breeding trips, which was associated with significantly greater 
maximum range (6.8 times more) and minimum distance travelled 


(12.2 times more). For gentoo penguins, the same pattern was also 
observed although the juvenile dispersal was not exhaustively 
covered by the telemetric survey. Maximum range was at least 6.9 
times more than for breeding individuals, while the distance trav¬ 
elled was at least 6.3 times more. Our second prediction (that is, 
that breeding animals only exploit the closest suitable habitats) was 
also largely supported by both study models. The tracks of breed¬ 
ing individuals appeared to closely match with the nearest suitable 
habitats predicted by the larger-scale behaviour of non-breeding 
birds. On Kerguelen, the two penguin species appear to segregate 
in space, with a strongly contrasting use of the Kerguelen Plateau. 
Macaroni penguins appeared to target areas beyond the shelf break 
in both breeding and inter-breeding periods, while gentoo penguins 
appeared to be always restricted to the shelf area, with individu¬ 
als from the Morbihan Gulf being coastal foragers. Although some 
caution is required due to our limited sample sizes and possible 
inter-annual effects, our study confirms that the breeding period 
is associated with a reduction in the available habitat for central- 
place foraging animals such as seabirds, which primarily suggests 
that mechanisms and criteria for habitat selection are similar dur¬ 
ing and outside the breeding periods, given the available environ¬ 
ment. These conclusions are relevant for the two species studied in 
this work, even though they are contrasting species. Environmental 
variability, including seasonal effects of prey (Ainley et al., 2004), 
potentially drives the larger-scale movements observed outside the 
breeding period. We suggest that this non-breeding period is of par¬ 
ticular interest when attempting to understand an animal’s habitat 
selection. 
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